FGF and Notch signaling in sensory neuron formation: a multifactorial approach to understanding signaling pathway hierarchy.
The ophthalmic trigeminal (opV) placode exclusively gives rise to sensory neurons, making it a good model to study the molecular regulation of sensory neurogenesis. A number of signaling pathways including Wnt, PDGF, FGF, and Notch have been shown to be involved in the process of opV placode cell development. However, the regulatory relationships between these signaling pathways in placode cells are still unknown and have been difficult to study experimentally. Using a novel multifactorial approach in chick embryos that allows for inhibition of FGF throughout the tissue or in individual cells, with simultaneous inactivation of Notch signaling, we investigated the potential interaction between the FGF and Notch signaling pathways in trigeminal sensory neurogenesis. This study builds on prior research describing the individual role of FGF signaling or Notch signaling in opV placode development, where blocking FGF signaling resulted in neurogenesis failure, while blocking Notch signaling resulted in enhanced neurogenesis. Reported here, blocking both pathways simultaneously resulted in a reduction in the number of cells delaminating from the opV placode and undergoing sensory neuron differentiation. Further, Notch inhibition alone did not lead to an increase in the number of cells expressing FGFR4 or in the FGFR4 expression domain, but did result in a highly fragmented basal lamina, which was reversed when blocking FGF signaling. Cumulatively, the results presented here do not support a model of Notch/FGF interdependence, rather that FGF and Notch act in parallel to promote sensory neurogenesis.